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[57] ABSTRACT

The equipment consists, on the one hand, of a metallic
adaptor (2) having an upstream end (10) which can be
connected to the syringe and a downstream end (9)
which can be connected to a disposable cannula (1), the
said cannula (1) defining at least two channels (5, 6) for
distribution of fluid, and the said adaptor (2) comprising
a corresponding number of supply channels (18, 19)
which can be brought into correspon-dence, for com-
munication of fluid, with the said distri-bution channels

(S, 6).
According to the invention, the cannula (1) is made of
moulded piastic material, the distribution channels (5, 6)
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ATTACHMENT FOR A SYRINGE FOR SPRAYING
MIXTURES OF FLUIDS

This application 1s a PCT application.

The present invention relates to equipment for syrin-
ges for spraying mixtures of fluids as used, in particular,
in dentistry.

At the present time, in order to spray a mixture of air
and of water onto the site of the dental operation, or one
of the two fluids alone, use is made of equipment con-
sisting of a syringe (of various models) and of corre-
sponding cannulas whose free end is introduced into the
patient’s mouth. These cannulas, which are reusable, are
of course sotled while being used, and it is essential to
sterilise them after use. -

However, the trend in the medical field in general,
and in the dental field 1n particular, is to employ dispos-
able instruments and tools in order, on the one hand, to
do away with the need for laborious sterilisation after
each use and, on the other hand, to give a sense of secu-
rity to the patient—and in some cases the attendant
personnel—fearing contamination from previously
soiled instruments.

Equipment has already been proposed, which con-
sists of a metallic adaptor having, viewed in the direc-
tion of flow of the fluids, an upstream end which can be
connected to the syringe and a downstream end which
can be connected to a disposable cannula, the said can-
nula defining at least two fluid-distribution channels
which extend side by side, and the said adaptor compris-
Ing a corresponding number of supply channels which
can be brought into correspondence, for communica-
tion of fluid, with the said distribution channels.

Thus, FR-A-2 639 534 HEUILLON proposes equip-
ment comprising a disposable cannula, of which the
constituent material is not specified, and an adaptor.
Two supply channels of circular cross-section are
formed side by side in the solid material of the adaptor,
which also has a circular cross-section, but one which is
considerably larger than that of the supply channels.
For 1ts part, the cannuia has two distribution channels
defined by a cavity of circular cross-section decreasing
rapidly from upstream to downstream and divided dia-
metrically by a partition, in such a way that the distribu-
tion channels have a substantially semicircular and de-
creasing cross-section. Upstream of the partitioned cav-
ity, the cannula defines a socket designed to receive the
downstream end of the adaptor. This downstream end is
slotted in a diametral plane equidistant from the two
supply channels, the purpose of the slot being to accom-
modate the abovementioned partition when the cannula
is fitted onto the adaptor.

Such a device has a number of disadvantages, most of

which are associated with the considerable difference in
flow cross-section between the downstream end of the
supply channels and that, more than fifteen times larger,
of the upstream end of the distribution channels.

The results are that:
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until an equilibrium is achieved, the movement of the 60

fluids is turbulent, and their discharge at the end of
the cannula is irregular;

when a liquid, for example water, is sprayed, a re-
serve of water is formed in the cannula, so that,
when the practitioner cuts off the supply of water,
the flow does not stop immediately and the cannula
drips; for the same reason, if the practitioner
changes from spraying water to spraying air, for
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example in order to dry a composite substance, the
air, due to the Ventun effect, aspirates the residual
water in the neighbouring channel, and it is humid
air which is directed onto the preparation to be
dried.

In addition, the turbulence effect mentioned above,
on account of the forces resulting therefrom, risks caus-
ing the untimely disconnection of the cannula and the
adaptor.

Finally, it is fairly unlikely that the proposed cannula
could be made of moulded plastic material, since it is
difficult to see how the demoulding would be carried
out.

Another solution has been proposed in WQ90/07912
SEGAL. This time, the supply channels of the adaptor
and the corresponding distribution channels of the can-
nula are not juxtaposed side by side, but instead are
coaxial. The manufacture of sich cannulas is all the
more complicated by the fact that it is intended to pro-
vide them with a bayonet socket for their connection to
the adaptor, with a view to preventing the disconnec-
tion mentioned hereinabove. Such a structure necessi-
tates a manufacturing method whose cost is difficuit to
reconcile with the production of a disposable article, so
that 1t is to be feared that, given the price, the disposable
cannulas are in fact reused.

The aim of the present invention is to overcome the
disadvantages of both the known equipment types, this
aim being achieved to the extent that the invention
provides equipment of the abovementioned type, cha-
racterised in that the said cannula is made of moulded
plastic material, in that the said distribution channels are
of constant cross-section at least over almost the whole
of the length of the cannula, and in that tubular sleeves,
called “outlet” sleeves, connected to the said supply
channels project from the downstream end face of the
said adaptor, the relative position and the dimensions of
the said tubular outlet sleeves being such that they are
designed to be received, each one, in the upstream end
of a distribution channel.

Such a cannula can be manufactured by injection

moulding under extremely economical conditions com-
patible with the desired disposable nature of the prod-
uct. The connection of the supply channels and the
distribution channels by means of the tubular outlet
sleeves has proven to be perfectly satisfactory, no un-
timely separation having been observed in the course of
a large number of tests carried out on the equipment
according to the invention.

In a manner known per se, the cannula defines a con-
nection socket in the bottom of which the upstream end
of the distribution channels opens out, and this socket is
capable of fitting on a downstream end part of the adap-
tor. However, unlike the prior art, at the level of their
connection the flow cross-section of the supply chan-
nels 1s substantially equal to the flow cross-section of
the distribution channels.

In order to facilitate the mutual orientation of the
cannula and of the adaptor at the moment of their con-
nection, the inner face of the peripheral wall of the said
socket and the outer peripheral face of the downstream
end part of the adaptor can have an axial rib and an axial
recess of complementary geometry, respectively, or
vice versa, designed to come into engagement.

In a preferred embodiment, the inner face of the pe-
ripheral wall of the socket has, in the vicinity of its free
edge, a series of regularly spaced and elastically de-
formable projections, and the lateral wall of the adaptor
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has a peripheral groove designed to receive the said
projections. The engagement of the projections in the
groove confirms to the practitioner that he has fitted the
cannula sufficiently onto the adaptor, and this elimi-
nates, as required, the extremely low risks of disconnec-
tion. Since the projections are elastically deformable, it
suffices for the practitioner to pull on the cannula, after
use, in order to separate it from the adaptor and discard
it.

As has been seen hereinabove, the equipment is used
in general for spraying a mixture of air and of water
and, consequently, the cannula will define two distribu-
tion channels. However, it is possible to imagine appli-
cations where more than two fluids will be sprayed, in
which case it will be possible for the cannula to define
more than two channels.

The channels will generally be juxtaposed in parallel
and, so that the fluids are mixed, the profile of the
downstream end of at least one of the distribution chan-
nels is such that the fluid distributed via this channel
converges on the fluid distributed via the other channel.

The free end of at least one of the distribution chan-
nels 1s preferably narrowed in order to increase the
Spray pressure.

The adaptor must take account of the various syringe
models, and various adaptor models will therefore have
to be provided: these models will of course have a part
with constant geometry, cooperating with the single-
model cannula, and a part with a geometry depending
on the syringe model.

Thus, 1n a first embodiment of the invention, suitable,
for example, for the Adec and Hanau syringe models,
the adaptor comprises, on the one hand, a tubular inlet
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element which projects from the upstream end face of 35

the said adaptor and which is connected to one of the
supply channels, in order to convey a first fluid towards
one of the tubular outlet sleeves, the said tubular inlet
sleeve being parallel to the longitudinal axis of the adap-
tor and, on the other hand, an inlet passage for a second
fluid opening, on the one hand, into the upstream end
face of the said adaptor and, on the other hand, into
another supply channel connected to the other tubular
outlet sleeve, the said inlet passage forming an angle
with the longitudinal axis of the adaptor.

In another embodiment, suitable, for example, for
Lucciani syringes, the adaptor comprises two tubular
inlet sleeves and a corrector parallel to the longitudinal
axis of the adaptor and projecting from the upstream
end face of the latter, the two inlet sleeves each being in
fluid communication with a tubular outlet sleeve, and
the corrector penetrating into a cul-de-sac passage
formed in the adaptor.

In this model, the adaptor preferably consists of a
muff, whose geometry and outer dimensions are de-
signed to allow it to be received in the socket of the
cannula, and of a core in which are formed the supply
channels provided with their tubular sleeves.

Other characteristics and advantages of the invention
will emerge from the description which follows and in
which reference is made to the attached drawings, in
which:

FIG. 1 1s a longitudinal cutaway view of the equip-
ment according to a first embodiment of the invention,

FIGS. 22 and 25 show on a smaller scale, in longitudi-
nal section and in the separated state, the components of
the embodiment in FIG. 1,
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FIG. 3 1s a longitudinal cutaway view of the equip-
ment according to a second embodiment of the inven-
tion,

FIGS. 44, 4b and 4¢ show on a smaller scale, in longi-
tudinal section and in the separated state, the compo-
nents of the embodiment in FIG. 3, with the exception
of the cannula, since the latter 1s identical to that in FIG.
2b.

First of all, 1t should be pointed out that in the present
description, and in the claims, the terms upstream and
downstream which are used refer to the direction of
flow of the fluids as indicated by the arrow Am-Av in
FIGS. 1 and 3.

Referring to FIGS. 1, 2q and 25, it will be seen that
the equipment, in its first embodiment, consists of a
cannuia 1 fitted on an adaptor 2.

More precisely, the cannula 1, which i1s made of
moulded plastic material exhibiting a certain elasticity,
consists of a socket 3, presenting a cylindrical cavity 60,
and of a rod 4 in which are formed two juxtaposed and
parallel distribution channels 5 and 6, and of which the
circular cross-section is constant over almost the whole
of their length. The free end of the rod 4 is bevelled.
The end of the channel S directed away from the socket
3 i1s narrowed in a proftle 7 so that the jet of fluid
sprayed from this channel S is deflected away from the
longitudinal axis X—X' of the said channel 5 in the
direction D—D’ converging on the longitudinal axis
Y—Y’ of the channel 6. The end of the channel 6 di-
rected away from the socket 3 1s also narrowed in order
to increase the outlet pressure. In the immediate vicinity
of its free edge, the socket 3 is provided, on its inner
face, with a series of elastically deformable projections
8.

The mner wall of the socket 3 has an axial rib 61
designed to penetrate into an axial recess 62 provided
on the wall of the adaptor 2 in order to permit an appro-
priate and rapid mutual orientation of the two compo-
nents.

The adaptor 2 is a machined metallic component
having a part 9 of standard external geometry for con-
nection to the cannula 1, and a part 10 of external geom-
etry specific for the connection to a given syringe
model, for example Adec or Hanau.

Looking at this in detail, it will be seen that the stan-
dard part consists of a cylindrical block 11 whose di-
mensions correspond to those of the cavity 60 of the
socket 3, in such a way that this block 11 fits perfectly
therein, the downstream end face 37 of the adaptor
coming to bear against the bottom of the socket 3. The
block 11 has a peripheral groove 12 designed to receive
the projections 8 of the cannula 1. Beyond the groove
12, 1n the upstream direction, the block has a zone of
greater diameter 13 which defines a shoulder 14 against
which the free edge of the socket 3 abuts.

The specific part 10 of the adaptor 2 has a peripheral
groove 70 in which is housed an O-ring seal 15, while
the upstream end face 16 defines a cylindrical cavity 17.

‘Two fluid supply channels 18 and 19 pass through the
adaptor 2. The longitudinal axis of the supply channel
18 coincides over the whole of its length with that
X—X' of the distribution channel S of the cannula 1
when the latter is in position on the adaptor 2.

In contrast, the supply channel 19 comprises:

an upstream part 20 whose longitudinal axis Z1-722

coincides with the longitudinal axis of the cylindri-
cal cavity 17, but not with the axis Y—Y'  of the
distribution channel 6 of the cannula 1,
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a downstream part 22 whose longitudinal axis coin-

cides with the said axis Y—Y’, and

an mtermediate .merging part 21 between the parts 20

and 22.

This configuration obviously has the aim of compen-
sating for the difference in axis between the syringe
being fitted on the adaptor 2 and the standard cannula 1.

The supply channel 18 is in communication with the
outside, at the upstream end, via an inlet passage 23
whose longitudinal axis W1-W2 forms an angle with
the axis X—X'.

A tubular mlet sleeve 24 is immobilised in the up-
stream end of the supply channel 19 by partial penetra-
tion 1nto the said channel, while tubular outlet sleeves
25 and 26 are immobilised respectively, in the same
way, in the downstream end of the supply channels 18
and 19. The 1nlet sleeve 24 and outlet sleeves 25 and 26
thus project, respectively, from the upstream end face
and the downstream end face of the adaptor 2.

An O-ring seal 27 is lodged around the tubular inlet
sleeve 24 1n the cylindrical cavity 17.

The tubular inlet sleeve 24 and the inlet passage 23
permit the connection of fluids with the syringe, and the
tubular outlet sleeves 25 and 26, whose diameter is such
that they can be introduced into the distribution chan-
nels 5 and 6 with slight force, ensure the communication
of fluids with the cannula 1.

When it 1s desired to spray a mixture of air and water
using the equipment according to the invention, the air
1s admitted via the inlet passage 23 and the supply chan-
nel 18, and the water via the supply channel 19. The
profile 7 of the free end of the distribution channel 5
forces the jet of air to strike the jet of water emerging
from the distribution channel 6 and to mix with this
water.

It will be understood from the preceding description
that the part 10 of the metallic adaptor 2 is designed to
be jomned to a syringe by means of which the distribu-
tion of fluids 1s controlled, the seals 15 and 27 ensuring
the leakproofness of the connection. The part 9 of the
adaptor receives and holds the disposable cannula 1, in
particular by virtue of the engagement of the elastically
deformable projections 8 in the groove 12, the leak-
proofness and a complementary retention being ensured
by the penetration, with slight force, of the projecting
part of the sleeves 25 and 26 into the distribution chan-
nels S and 6, this penetration being made possible by the
at least slightly elastic nature of the material of the
cannula.

The second embodiment in FIGS. 3 and 4a-c differs
from that which has just been described essentially in
the adaptor being composed of several parts and in the
positioning of the access, at the upstream end, to the
supply channels of the said adaptor.

The components in the second embodiment which
are identical to those in the first embodiment will be
designated by the same reference numbers and will not
be described again, whereas the components which are
similar will be designated by the same reference num-
bers, but followed by the “prime” sign.

As will be seen, the adaptor 2’ consists of a muff 28
and a core 29.

The muff 28 comprises a standard part 9’ and a spe-
cific part 10’. The standard part defines a block 11’, in
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which a peripheral groove 12’ is formed, and a zone of 65

greater diameter 13’ forming a shoulder 14’ against
which the free edge of the socket 3 of the standard
cannula 1 abuts. The specific part 10’ consists of a cylin-
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drical block 31 of smaller diameter than the part 13’
The muff 28 defines a cylindrical cavity 32 of constant
diameter.

The core 29 consists, on the one hand, of a cylindrical
body 33 whose outer diameter corresponds, apart from
introductory play, to the inner diameter of the cavity 32
of the muff 28 and, on the other hand, of a cylindrical
part 34 of greater diameter defining a shoulder 43. The
length of the cylindrical body 33 is such that, when the
core 1s passed mto the muff 28 until the shoulder 43
comes into abutment against the upstream end face 48 of
the muff 28, the downstream end face 35 of the core 29
1s flush with that 36 of the muff 28. These end faces 35
and 36 together correspond to the end face 37 of the
adaptor 1 and, as such, come into abutment against the
bottom of the socket 3 of the cannula 1 when the projec-
tions 8 of the latter are in engagement with the groove
12'.

Two supply channels 18 and 19’ are formed in the
core 29, each one in three parts, like the channel 19,
namely an upstream part having a longitudinal axis,
respectively W1'-W2' and Z1-Z2’, parallel to the axes
X—X'" and Y—Y', but offset relative to the latter, a
downstream part whose longitudinal axes coincide,
respectively, with the said axes X-—X’' and Y—Y’, and
an intermediate merging part. In the upstream ends of
the supply channels 18’ and 19’ there are immobilised,
by partial penetration, tubular inlet sleeves 38 and 24,
respectively, and, in the downstream ends of these same
channels, tubular outlet sleeves 25, 26'.

In order to connect the adaptor 2’ to the syringe, for
example of the Lucciani type, and in order to retain the
core 29 in the muff 28, a nut 39 is provided which has an
upstream end face 40, a downstream end face 41 and a
cavity 42. The cavity 42 defines an upstream cylindrical
zone 43 and a downstream cylindrical zone 44 of
smaller diameter, the junction between the zones 43 and
44 creating a shoulder 45 against which there bears the
peripheral zone of the stop 43 which protrudes beyond
the upstream end face 48 of the muff 28. The length of
the downstream cylindrical zone 44 of the nut 39 corre-
sponds to that of the cylindrical part 31 of the muff 28
so that, when the face 43 abuts on the faces 48 and 45,
the downstream end face 41 of the nut 39 abuts against
the upstream wall 49 of the zone of greater diameter 13’
of the muff 28.

The upstream cylindrical zone 43 of the nut 39 is
threaded at 46, which allows it to be screwed onto the
syringe. When the adaptor 2’ is thus joined to the sy-
ringe, the inlet sleeves 38 and 24’ penetrate into corre-
sponding conduits in the syringe.

As will be seen, from the upstream end face 50 of the
core 29 there project, not only the tubular inlet sleeves
38 and 24, but also a corrector 51 designed to penetrate
into a suitable orientation orifice provided in the sy-
ringe.

Although, in the present description, reference is
made to the spraying of mixtures of fluids, it is under-
stood that 1t 1s possible to spray only one fluid at a time,
for example air: this is not associated with the equip-
ment according to the invention, but to the control
possibilities of the syringe.

We claim:

1. An attachment for a syringe for spraying mixtures
of fluids, comprising:

(a) an adapter having an upstream end for being con-

nected to the syringe, a downstream end, and two
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supply channels extending therethrough for receiv-
ing respective fluids;

(b) a disposable cannula molded of a plastic material
and connected to the downstream end of said
adapter, said cannula defining two longitudinally-
extending distribution channels for communicating
respectively with the two supply channels of said
adapter to distribute the respective fluids from an
upstream end of said cannula to 2 downstream end
of said cannula, said distribution channels converg-
ing at the downstream end of said cannula to mix
the fluids distributed therethrough;

(c) at least one tubular outlet sleeve connected to a
respective one of said two supply channels and
extending outwardly from a downstream end face
of said adapter, said tubular outlet sleeve received
in a corresponding one of said two distribution
channels for promoting the passage of fluid from

5,336,202
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the one of said two supply channels to the one of 2V

said two distribution channels; and
(d) at least one inlet passage communicating with a
respective one of said two supply channels at an

upstream end face of said adapter for directing ,.

fluid downstream through the respective one of

said two supply channels.

2. An attachment for a syringe according to claim 1,
wherein said at least one inlet passage extends parallel
to the longitudinal axis of the adaptor.

3. An attachment for a syringe according to claim 1,
wherein said at least one inlet passage extends at an
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angle with respect to the longitudinal axis of the adap-
tor.

4. An attachment for a syringe according to claim 1,
wherein said cannula includes a connection socket for
mating with a downstream end part of said adaptor, and
further wherein the flow cross-sections of the respec-
tive two supply channels are substantially equal to the
flow cross-sections of the respective two distribution
channels.

5. An attachment for a syringe according to claim 4,
wherein the inner face of the peripheral wall of said
socket includes an axial rib, and the outer peripheral
face of said adaptor includes a complementary-shaped
axial recess for receiving said axial rib.

6. An attachment for a syringe according to claim 4,
wherein the inner face of the peripheral wall of said
socket includes a series of regularly spaced and elasti-
cally deformable projections, and the outer peripheral
face of said adaptor includes a peripheral groove for
receiving said projections.

7. An attachment for a syringe according to claim 6,
wherein the adaptor further includes two tubular inlet
sleeves communicating respectively with said two tubu-
lar outlet sleeves, and an orientation pin extending par-
allel to the longitudinal axis of the adaptor and project-
ing outwardly from an upstream end face of said
adapter, and an orientation pin opening formed in said
adaptor for receiving and holding said orientation pin.

8. An attachment for a syringe according to claim 7,
wherein the adaptor further comprises a muff received

in the socket of said cannula.
*x - - - *x %k
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